Background: There is a growing body of literature that examines the role of local governments in addressing climate change vis-à-vis mitigation and adaptation. Although it appears that climate change mitigation strategies -in particular those addressing energy issues -are being adopted by a large majority of local governments, this cannot be said of climate change adaptation. This paper explores the uptake of these two types of climate change policy by local governments in the Netherlands. The central research question is: What lessons can be drawn from comparing the adoption and implementation of local climate change mitigation policies with local climate change adaptation policies in the Netherlands? Our paper contributes to the body of literature on climate change policy implementation, drawing particular attention to the ongoing debate on the institutional dimension of the adaptation-mitigation dichotomy. Methods: A comparative case study research design was chosen to study the adoption and implementation of climate change (i) mitigation and (ii) adaptation policies by local governments in the Netherlands during the period 1998 to 2013. The data involved 89 expert interviews and secondary data sources from four research projects conducted by the present authors on local climate change policy implementation.
Background
An accumulating body of empirical evidence is revealing that climate change is becoming increasingly manifest [1] . Although climate change is perceived by many as a serious problem, the nature of the problem and its potential solutions in terms of policies remain the subject of sometimes fierce debate [2] . It is therefore fair to state that climate change is a 'wicked' or ill-structured problem [3] . In response to climate change, governments throughout the world have framed problems and challenges -often in their own specific ways -and have proceeded to formulate their own climate change policies accordingly, in terms of goals, strategies, and means.
Local governments have an important role to play in society's response to climate change. In a broader sense, local governments have been named in many studies as a key actor in the transformation towards a more sustainable society [4] [5] [6] [7] [8] . Several arguments can be adduced for focusing on the local level. First, of all tiers of government, it is the local level that has most contact with citizens and local businesses, which offers opportunities to act as an example and to facilitate local action. Second, there is a great deal of transformative potential, since many local decisions directly affect the environment, such as local authorities' regulation of local transportation, building construction, spatial planning, and economic matters.
Although local governments are paying increasing attention to climate change, their policies tend to concentrate most on climate change mitigation rather than climate change adaptation strategies when addressing the problems [9] . There are several reasons for this. First, climate change as frame of action to reduce human impacts on the environment has a long tradition. For a long time, mitigation formed the primary strategy for climate protection. Mitigation attempts to reduce the human impacts on the climate and includes major efforts on the global scale to achieve a reduction in greenhouse gas (GHG) emissions. This process has been institutionalized under the United Nations Framework Convention on Climate Change (UNFCCC), which coordinates the global negotiations on binding limits on greenhouse gases. Under the Kyoto Protocol, which became effective from 2005, a large majority of nations have committed themselves to limit or reduce annual emissions of greenhouse gases to 'reverse the effects of climate change' [3, 10] . Second, climate change mitigation actions can easily be aligned to potential government strategies that focus on enhancing energy efficiency, renewable energy, or managing energy transition. Linking climate change action to energy policy action is attractive to many actors in the energy domain, including local governments and local communities.
From a climate change action perspective, however, a myopic focus on mitigation is unwarranted, as the argument first advanced in the mid-1980s has increasingly gained ground, that mitigation efforts would be insufficient to anticipate the human impacts on the global climate [11] . Due to the accumulation of greenhouse gases that have already been emitted, it is becoming increasingly apparent that climate change is inevitable. For this reason, society needs to prepare to cope with extreme weather events, and coordinated joint action is required. However, it is evident that reaching a collective crossnational mitigation strategy has proven to be very difficult. In contrast to climate change mitigation actions, for which negotiations at the supranational level are required, most climate change adaption actions can be taken at much lower aggregation levels [12] , and especially at the local level. Hence, climate change action strategies should not only stress mitigation but also adequately address strategies targeting the impacts of climate change through adapting systems and societies, especially starting at the local level. Therefore, in contrast to the global efforts at mitigation, adaptation is being presented as a typical local issue [13] . Hence, it should follow from this reasoning that local governments would spend significant budgets, time, and effort to formulate and implement local climate change policies that pay sufficient attention to both mitigation and (in particular) adaptation.
National practices vis-à-vis local climate change policy, however, show differences in the uptake between adaptation and mitigation strategies. This study focuses on the Netherlands, a country which was for a long time considered a front-runner in (and exporter of ) environmental policy, especially in the 1990s [14] . The country's climate change policy history goes back to the late 1980s when the Dutch government developed its first climate change policy actions based on the attention drawn to the climate change issue in the 1987 Brundtland report. The policies included programs for local governments to formulate and implement their own climate change action plans. Implementation seemed to proceed successfully: in 2010, a national survey found that local climate policies had been adopted by the vast majority of local governments throughout the country. However, this is a false impression, as revealed by further insights into the adaptation-mitigation distribution. Whereas climate change mitigation policies have indeed been widely adopted [15] , the same cannot be said for the adoption of adaptation strategies, which varies strongly across municipalities in the country and is on average rather low [16] . This is surprising for a highly flood-prone country, with plenty of experience with extreme weather events and their horrendous impacts, like the 1953 North Sea flood, which killed hundreds of citizens.
In this paper we are interested in why the majority of climate change policies that have been implemented by local governments are predominantly formulated as climate change mitigation strategies and hardly ever as climate change adaptation strategies. In the academic literature, the overemphasis on mitigation and lack of attention to adaptation is referred to as the 'adaptationmitigation dichotomy' [17, 18] . 'Historically, due to a wide variety of reasons, mitigation and adaptation have been framed by scientists and policymakers as two different approaches to deal with the same problem. As a result, there are large differences in the ways knowledge is produced, the analytical approaches that are used, and the designed policy strategies' ( [17] , p. 230). Proponents of adaptation on the one side and mitigation on the other have each been overemphasizing their own problem and suggested solutions, while disregarding the other side [17] . For instance, proponents of adaptive strategies were disregarded by proponents of mitigation strategies as 'defeatists', or 'fatalists', and their strategies were perceived as strategies 'to do nothing' [11, 19] . Due to institutional path dependencies -that is, uncoordinated mainstreaming of adaptive and mitigative strategies in existing and new sectoral policies -the gap between the adaptation and mitigation discourses has widened even more [17] .
Despite the presence of the adaptation-mitigation dichotomy, action can be undertaken to synergize adaptation and mitigation strategies, for instance by installing 'green roofs' on buildings or by taking other 'no-regret' measures [20] . It is hardly possible for local governments alone to implement such climate change synergy actions, however. It requires the involvement of local stakeholders (citizens, citizen associations and cooperatives, non-governmental organizations (NGOs), and local businesses) to realize these measures in practice. So, basically, given the amount of private property involved, city governments need to involve the private sector on many occasions [20] .
The 'adaptation-mitigation dichotomy' debate is the stepping stone for our empirical analysis of how Dutch local governments have adopted and implemented mitigation and adaptation policies. In this paper we explore how mitigation became overemphasized in local climate change policy, whereas adaptation is still attracting insufficient attention. Our main research question is as follows:
What lessons can be drawn from comparing the adoption and implementation of local climate change mitigation policies with local climate change adaptation policies in the Netherlands?
We use a comparative longitudinal case study research design to compare the adoption and implementation of two policy domains by Dutch local governments: climate change mitigation and climate change adaptation. The paper comprises five sections. First, we discuss theoretical factors that explain the adoption and implementation of climate change policies by local governments. Second, we present a methods section. Third, we present the two cases of adoption and implementation of the two climate change policy domains by Dutch local governments. Fourth, we discuss the results of the comparative analysis. In the final section, we present our principal conclusions.
Theoretical background: drivers of voluntary adoption of climate change policy by local governments
There is a growing body of literature that examines the role of city governments in addressing climate change [9, [21] [22] [23] [24] [25] . Part of this literature deals with attempts to explain the variation in what local governments do in respect of climate change.
To increase the intensity of efforts that local governments can make to implement earmarked policies (e.g., (supra)national mandates or national grants offered by central government), central governments can use intergovernmental policies. The use of such programs might offer a good explanation for differences between the level of efforts governments make in different nation states, as shown in the literature on the uptake of Local Agenda 21 [26] . If one views local government climate change mitigation policies as an implementation of the Kyoto goals, just as LA21 was of Agenda 21, it could be argued that the variation in climate change policy actions is closely (and positively) related to multilevel policy implementation ('vertical integration').
A policy implementation perspective presents classical success and failure factors, such as the capacity of the implementing local government, the availability of information, the beliefs held by the participants in the implementation process, and the power exercised by stakeholders. Evidence from empirical studies supports some of these claims. Most importantly, there is a strong relation between municipal size, availability of knowledge, degree of professionalization, and experience that civil servants have with the adoption and implementation of environmental policies (including climate change) [27] . Cities that meet these conditions are more likely to formulate and implement substantial local climate change policies. For example, large cities like Rotterdam in the Netherlands have a specialized department for climate policy, whereas small municipalities have to restrict themselves to the minimum requirements. For large municipalities (cities), this is not without reason, since they are more vulnerable to climate change-related impacts (e.g., 'urban heat stress').
In relation to this local capacity and climate change policy, Bulkeley and Betsill [21] list five preconditions that are related to the adoption of local climate change policies in the local political institutions, viz., (i) presence of a committed individual in a local-level government that (ii) manifests a solid climate protection policy (preventing GHG emissions), (iii) has funding available, (iv) has power over related domains, and (v) perhaps most crucially, has the political will to act. Furthermore, local capacity and climate policy actions are more prevalent when municipalities participate in transnational municipal networks [23, 24] . One could argue that proponents of international pro-climate change networks advocate climate change actions that can be undertaken by local governments, which encourages public officials or civil servants from local governments to adopt them.
If one views local government commitment to implementing climate change policies as largely a voluntary effort, rather than an effort encouraged by national government through 'carrots' (economic government incentives) and 'sticks' (regulation; with mandatory compliance), this voluntary effort is explained in the literature by different sets of factors. Zahran et al. [28] use three contextual factors to explain local commitment to adopting and implementing climate change policy in their USbased study of International Council for Local Environmental Initiatives (ICLEI) membership of cities in metropolitan areas: (i) presence of climate change risk, (ii) presence of climate change stress, and (iii) presence of civic capacity a . 'Climate change risk' addresses such factors as coastal proximity, ecosystem sensitivity, or proneness to flooding and other climate change-related risks. Ecological, social, and economic impacts are not distributed evenly geographically. Some local governments profit more from the reduction of climate change risks than others because they are more vulnerable to potential climate change impacts. But with climate change mitigation measures, the benefits cannot be excluded from other areas (and thus other municipalities) regardless of the effort local governments make to reduce GHG emissions. In the end it is municipalities that are the more vulnerable that benefit most. 'Climate change stress' relates to high levels of carbon-based employment, solo commuting with low urban density, and low levels of solar energy use, which means that from an economic perspective on transportation and energy use, climate change emission reduction becomes more costly for local communities. 'Civic capacity' is conceptualized as the presence of environmental groups and the involvement of environmental causes. Environmental groups can mobilize capacity and political support to raise attention to climate change-related issues and influence local policymakers' agenda setting. The involvement of environmental groups in agenda setting is of critical importance in the development of climate change policies [28] . Enhancing civic engagement (to empower environmental groups) is therefore considered a key challenge in cities [29] .
According to Sharp et al. [30] , the (contextual) factors mentioned by Zahran et al. [28] overlap with a few more general factors. However, Sharp et al. [30] claim that Zahran et al. [28] are wrong to omit the role of political institutions. Sharp et al. [30] add two more factors: (i) (types of ) political institutions and (ii) the 'need-based' scope of the problem. The 'political institutions' explanation stipulates how the government of institutions matters with respect to particular earmarked local policies. This varies across polities. In the US context, there are different institutional arrangements of the city management model, whereas the Netherlands has just one mayor-council model, which is used by all 420 Dutch municipalities. The 'need-based' scope of the problem proposes that the uptake of sustainability policies is a function of the scope of the problem to which such policies are addressed, for instance to lower GHG emissions as an argument to lower energy use, or run local energy saving campaigns to raise employment numbers. In our opinion, the 'need-based' focus is an economic focus in a very strict sense: local government officials use climate change (mitigation) as a means to achieve financial-economic goals. Table 1 summarizes the theoretical drivers for adoption and implementation of climate change policy by local governments.
Methods
This section addresses the research design, data collection, and data analysis of the study on which this paper is based.
Research design
A comparative case study research design was used. Case study research designs are used to study contemporary phenomena in real-life contexts [31] . The method affords a detailed understanding and comparison of social phenomena like public policies (e.g., in our case, local climate change policy). (Comparative) case study research designs are used for policy evaluation, and the method is accepted by most researchers in the field. We focused on the implementation of climate change policies by local governments in the Netherlands in the period 1998 to 2013. We compared two policy domains: climate change adaptation and climate change mitigation. Case selection comprised the 
Data collection
The data used were compiled from text documents and 89 in-depth interviews (32 on climate change adaptation [32] and 57 on climate change mitigation [33] [34] [35] [33] .
Data analysis
The comparative analysis between local climate change mitigation policy and local climate change adaptation policy involved comparing information on seven policy indicators: (i) policy goals, (ii) main policy instruments used, (iii) the role of municipalities as implementing government agents, (iv) the degree of coordinated integration with existing policies and practices, (v) the degree of policy implementation, (vi) theoretical factors related to policy adoption by local governments, and (vii) future prospects. We operationalized the seven policy indicators as follows:
Policy goals: Public policies are politically deliberated plans [36, 37] . Policy goals are designed by policymakers, i.e., politicians and administrators. In order to achieve these goals, public policies (as strategic plans) are made and implemented.
(Main) Set of policy instruments: a set of policy instruments used by government as strategic incentives to change the behavior of a given target group (in terms of direct or indirect behavioral change), either citizens or organizations [38] . Policy instruments can be sub-divided into three categories: information sharing (e.g., information campaigns), economic incentives (e.g., subsidy schemes, tax levies), and regulations [39] . Following interactive policy developments in the late 1990s, another type of policy instruments came into more widespread use: multilateral agreements (e.g., covenants) [40] . Our analysis addresses both policy instruments used by local governments themselves and policy instruments used by central government to encourage local governments to adopt climate change policies. The role of municipalities as policy implementation government agents: In this study the role of local governments should be seen as policy implementation agents [41] . Local governments implement climate change policies that strive to influence local target groups and organizations. The roles played by local governments in implementing public policies vary.
The degree of policy implementation: Intended policy goals are not always met by implementation of policies that have been designed to attain them. When implemented in daily practice, problems occur related to lack of coordination and goal uniformity. In environmental policy (cf. climate change policy), lack of policy integration is seen as a major obstacle to goal attainment [42] . Due to political decision making, path dependency, and institutional inertia, domain-specific policies differ from one another. Theoretical drivers for the adoption and implementation of climate change policies by local governments: see Table 1 for an overview of the key theoretical drivers mentioned in the literature. Future prospects: Prospective signals and ideas on how a policy domain is likely to develop in the next few years (roughly 2013 to 2020) for the two policy domains addressed here.
Results

Case study I: adoption and implementation of climate change mitigation policies by local governments
In the Netherlands, climate change mitigation is framed by national government as a reduction of CO 2 equivalent emissions. Climate change mitigation has been on the policy agenda in the Netherlands since 1988 following the Brundtland report [43] . Formally, however, 'climate change policy' has only been implemented following the Policy Note on implementation of climate change policy in 1998 ('Uitvoeringsnota klimaatbeleid') [44] . Nonetheless, policies indirectly aimed at the reduction of greenhouse gas (GHG) emissions, typically targeting energy saving, energy efficiency, or renewable energy, have been in place since the 1970s [37] . Following the Brundtland report and its translation in Dutch policy (the first national environmental plan), central government tried to encourage local governments to adopt local action plans that can be termed measures to ameliorate GHG emissions. However, this was a piecemeal approach as it was part of broader LA21 policy packages, using intergovernmental policy support schemes (e.g., VOGM [15, 45] ). Following the 1997 Kyoto Protocol, the public's attention to the reduction of GHGs in society rose dramatically. This was manifested both in increased national policy making and local initiatives, the latter greatly encouraged by environmental NGOs (e.g., Milieufederaties, COS'en).
National policy for adoption of climate change mitigation policies by local governments
In 1998 the Netherlands translated the Kyoto Protocol approach into its own national climate change policy action plan, laid down in the 'Uitvoeringsnota klimaatbeleid 1998' [44] . Although the policy plan is called a 'climate (change) policy implementation plan', the focus is on mitigation of GHG emissions, not climate change adaptation. In fact, the minister framed the plan according to the advice by the VROM-raad (Ministry of Housing, Spatial Policy and the Environment (HSPE) Council) on the 'transition to a low energy economy' [46] . The HSPE was responsible for the implementation of climate policy. Responsibilities for policy implementation were differentiated across multiple central government ministries (in line with the several sectoral policy domains in which climate policy is actually implemented, such as transport, the built environment, and the energy sector) and to the central government agency 'SenterNovem' -then part of the Ministry of Economic Affairs [47, 48] . For 'outsiders' this comprehensive sharing was not entirely clear and created confusion [47] . A key element of the policy plan involved the contribution of economic sectors and multiple levels of government to achieve the national CO 2 equivalent emission reduction targets. The plan included an administrative scheme designed to encourage local governments to adopt climate policies. By that time, 'climate change policy' was predominantly perceived as 'climate change mitigation policy.' Furthermore, multilateral agreements were signed with industrial and business partners to meet climate change mitigation goals in various economic sectors.
Local governments were also to be involved in the national climate change action plan. To national government, the challenge was to encourage local authorities to develop their own local climate change policies and have them implemented. Because Dutch local governments enjoy autonomous decision-making powers, central government could not impose the adoption of predefined top-down climate policy upon them. Rather, they had to deploy intergovernmental subsidy schemes that would fund less than half the costs local governments were to incur for the development and implementation of local climate change policy.
From 1999 local governments could apply for the grants under the first of two local climate change policy schemes ('Bestuursakkoord Nieuwe Stijl', abbreviated as 'BANS'). The more ambitious the climate change policy proposed by local governments in their action plans, the larger the subsidy granted by central government. The BANS scheme was designed to create substantial local capacity, because most local governments were often ill prepared, except for the few that had been active in preparing climate policy measures during the 1990s, following the LA21 policy support scheme. The BANS scheme allowed local climate change policy to be designed in various sectoral policy fields in which local governments exercise an influence: (i) design and codification of local climate policy in implementation plans, (ii) CO 2 reduction in municipal buildings, (iii) CO 2 reduction in housing (owned by house owners), (iv) CO 2 reduction in office buildings (owned by local companies), (v) CO 2 reduction by rural entrepreneurs, and (vi) CO 2 reduction in transport and mobility [49] . It should be clear from the presentation of these policy schemes that local governments alone cannot effectively implement climate change mitigation measures in the local society, because they depend heavily on compliance by local actors to achieve their climate change mitigation goals (cf. [48] ).
Local climate change mitigation policy developments
Implementation of local climate policy stimulation schemes can roughly be divided into a start-up phase (1999 to 2006) in which local climate policy plans were developed, and a perpetuation phase (2007 to present) in which local capacity becomes continuous and policy is actually implemented.
From 1999 to 2006, the BANS scheme encouraged local governments to develop local climate change policies, by providing budgetary means, information (on examples of policy packages and measures that could typically be taken, see the following list), and tailor-made advice. Except for a few large municipalities already active in the domain of climate change mitigation or energy efficiency, climate change was not considered a priority by local communities. Often it was individual municipal officers with 'pro-climate change' attitudes who pushed for their municipalities to participate in the BANS scheme on local climate change policy adoption [50] . Besides the BANS scheme, grants from other policy sectors were available (e.g., on renewable energy and energy efficiency) for exploratory studies on the development of 'energy visions' , and (spatial) planning by determining CO 2 reduction potentials of future projects (e.g., development of residential areas). Local governments hired consultants to carry out these studies [51] . Many of the resulting reports became 'blueprints' for the development of local climate policies. Strikingly, these policies were subject to hardly any critical ex ante feasibility analysis [34] . As a consequence, and in part due to strategic agenda setting by public officials, many 'energy visions' and local climate policies were formulated in overly ambitious terms, paying little attention to the local context. In fact, local stakeholders were often not even invited to participate in the policy-making processes [51] . In summary, local climate policy making had become a technocratic top-down affair, with little scope for the exercise of democratic control by local political representatives [49] .
An overview of typical climate change mitigation policy measures used by Dutch municipalities [52] is as follows:
(a) The municipality strives to have an up-to-date climate policy program and assigns high priority to it. (b)The municipality has the ambition to achieve being a carbon neutral municipality within the next few years. (c) CO 2 monitoring: the municipality annually calculates its CO 2 production (by both citizens, business firms and your own municipal organization Organizationally, taking up local climate change policies meant that municipalities had to develop a new mode in which coordination and collaboration between the traditional sectoral policy departments in municipalities was to be arranged. In practice, (large-scale) municipalities appointed 'climate coordinators' (often with no dedicated administrative budgets) or environmental officers to manage and coordinate the policy planning and implementation. By the end of the BANS scheme period, more than half of the Dutch municipalities (237 in total; 12 provinces) were participating in the policy scheme and were on their way to developing their own local action plans [53] .
Worldwide attention to climate change grew (again) in 2006. This affected the policy agendas of both central and local governments. Local governments, organized in 'VNG' (the Dutch municipalities' federation), initiated the 'Climate Agreement' [54] , which called both for close intermunicipal collaboration on climate change issues and with central government. The agreement was generally well received by municipalities throughout the country. For municipalities it now became a 'policy fashion' to design their own climate change mitigation policies. The new national government coalition, which involved a new environmental minister, Prof. Jacqueline Cramer, adopted the initiative in its new national climate policy, which provided a new local climate policy support scheme (for Local Climate Change Initiatives, abbreviated as 'SLOK'). The scheme was designed to achieve the perpetuation of local climate change policy capacity and implementation of policy plans (in collaboration with local stakeholders) developed under the BANS scheme. Not surprisingly, the SLOK scheme, like its predecessor, used the 'menu card' approach for municipalities to (quasi-)tailor their local climate change mitigation strategy [55] . The scheme provided local governments with financial support to hire personnel, conduct research, educate staff, and develop a communication strategy [56] . Furthermore, local climate mitigation policies were assisted by support policies from other sectoral policy domains, in particular renewable energy (by the introduction of a new support scheme called 'New Energy for Climate' [57] , which enabled local actors to apply for subsidy grants for investments in innovative renewable energy (technical) appliances). These and other schemes enabled local governments to play a role as 'launching customer' to create market demand for renewable energy [58] . This created demand in the local energy value chain, which facilitated local energy (decentral) producers to start producing (assuming demand to follow the supply of energy).
By 2011, local climate change policies had been formulated by the majority of municipalities. A study showed that 95% of municipalities had succeeded in formulating their own climate change policy (mitigation) plans. Furthermore, the 2010 local authority elections showed that climate change policy had become a political issue which was reflected in most local political parties' election manifestos [59] . Moreover, nearly 82% of municipalities had applied for SLOK scheme grants, 87% of municipalities looked for opportunities for renewable energy production in spatial zoning plans, and 59% of municipalities stated they were involved in actively engaging local stakeholders to become producers of renewable energy [60] . Furthermore, among environmental policy programs, climate change (mitigation) policy had become the most frequently used option. Looking at policy output, a study by Hoppe and Coenen [15] revealed that the use of available policy instruments had increased substantially from 47% in 2007 to 65% in 2009. The best equipped municipalities, however, were large in size, particularly those that were already the forerunners during the 1990s. At a stroke, it can be seen that local climate change mitigation policy had become commonplace among Dutch municipalities.
In many cases the municipalities also feature 'green' motivated and committed public officials, members of the Green-Leftist Party, and equipped with sufficient committed staff members, who would remain in post for years. Often these staff members had a background in and memberships of environmental NGOs. The uptake and implementation of local climate policy was to a significant extent related to this so-called personal factor, since uptake and policy making relied heavily on the political will and power of a few to act.
Although policy output on climate mitigation looks quite substantial, this can hardly be said of the persistence of established local capacity and policy implementation, as local capacity remains dependent on intergovernmental funding. This is illustrated by the fact that since the termination of the SLOK scheme in 2011, two thirds of all municipalities participating in the Climate Treaty have cut the number of projects concerned with local climate policy [61] . The upward trend from 2008 to 2011 was therefore disrupted [62] . This view was highlighted in a nationwide survey held in 2013, as nearly half of the municipalities stated that they were not going to meet their local climate change policy targets [60] .
With regard to policy implementation, significant problems already applied in the SLOK era and will likely not be solved or alleviated in the absence of a national support scheme. In part these problems are related to the complex institutional organization of climate mitigation policy in the Netherlands.
b It is no longer clear what the (quantified) CO 2 equivalent reduction goals are, who is responsible for meeting those goals, and who should act in practice to help achieve them. Moreover, it seems that many municipalities and other decentral governments are running their own climate change mitigation policies, and there is no official body that measures their performance on policy output and outcome indicators nor coordinates their activities [47] . The Netherlands Environmental Assessment Agency attributes these problems to a large extent to short-term policy views held by recent government coalitions and the neglect of implementing policies designed to have an impact on the long term [14] .
This lack of goal orientation and policy organization is manifest in implementation problems at the local level, notably non-compliance by local stakeholders, lack of alignment with sectoral policies and the departments responsible for their implementation (following lack of policy integration), institutional barriers, cost overruns in local projects, lack of policy performance measurement, evaluation, and enforcement (e.g., [37, 58, 63] ). Many of these problems arguably result from poor policy design, overambitious goal setting, and lack of stakeholder engagement and participation in the policy-making process [34, 51, 58] .
What lies ahead?
Although the picture sketched above looks rather gloomy, there is room for optimism. Since 2007, climate change mitigation issues, especially in the field of distributed generation of renewable energy, have attracted increasing attention from local communities and NGOs. This is shown by the rapid nationwide growth of local energy cooperatives, increasing by more than 300 since the first one was founded in 2007 [64] . Local energy cooperatives indicate the adoption of climate mitigation initiatives by citizens and 'grassroots movements.' Whereas the policy push factor for local climate mitigation policy seems to be in decline, civil society is taking responsibility into its own hands and seems to be seizing control of the gap the Dutch central government created by prematurely terminating the climate change mitigation policy support schemes. The Netherlands Environmental Assessment Agency concludes that: 'whereas it was national government that had to make citizens and business companies aware in the 1990's, currently it is quite the opposite: citizens and businesses are trying to make government aware. Furthermore, local governments take 'pro-active' action, and are not going to wait passively to comply with orders from central government' [14] . So it could very well be that the future of local climate change mitigation action lies with civil society, their energy cooperatives, and accompanying local business partners. In this vision local governments will retreat to a supportive, facilitating role. In fact, a few municipalities have already started experimenting with this new facilitating role, most notably the pioneering municipality of Lochem, led by alderman -and environmental front-runner -Thijs de la Court, whose policy redesign, practice, and experiences have attracted national attention [35] . Nonetheless, if civil society is to achieve climate change mitigation goals autonomously, it is not going to happen without substantial support from (central) government by removing institutional and legal barriers [65] .
Case study II: adoption and implementation of climate change adaptation policies by local governments
In the Netherlands, climate change adaptation has long been associated with preventing flooding. This is no surprise since half of the country's territory is flood prone and is therefore considered to be one of the most vulnerable countries of the European Union by the European Environmental Agency [66] . Moreover, having 'conquered' much of its territory from the sea, the Dutch have a strong tradition of post-event adaptation to flooding. When dykes were breached, they were rebuilt and strengthened. After the 1953 North Sea flood -which killed 1,850 people -the general mood was that this should never happen again. It resulted in the realization of an extensive water engineering program, closing off river mouths and sea arms and enforcing drastic norms of up to one flooding even per 10,000 years. Behind their safe dykes, the Dutch 'forgot' their vulnerable location [67] . Only in the mid1990s -when the major rivers in 1993 and 1995 had to discharge unusual quantities of rain and melt water from the Alps, causing huge financial and physical damage -'water' once again rose up the agenda. In this setting, water-based adaptation was taken on board as part of a national shift towards a more integrated water management that commenced in 2000 [68] . Other (non-waterbased) climate change adaptation strategies were less formalized by central government, or not embraced at all.
National adaptation policy
As compared to other European Union (EU) Member States, climate change adaptation strategies are considered to rank high on the national political agenda, and many motivational and facilitating factors are in place [18] . However, it was not until 2007 that a National Adaptation Strategy (NAS) was developed that approached climate change adaptation from a more holistic perspective [69] . The program was set up to enable national, provincial, and municipal government representatives, together with representatives from water boards and experts, to regularly discuss the multilevel dimension of adaptation issues [18] .
NAS was inspired by a senate motion calling for explicitly taking climate change into account in investment decisions and for a long-term vision of the future development of the Netherlands [70] . This was part of a program that included NAS, a national adaptation agenda, and a research track in which, among others, the degree of climate change resilience of the Netherlands was examined (termed the Adaptation, Space and Climate program, abbreviated as ' ARK' program). The research track was later succeeded by two research programs. A broad range of ministries were involved in the development and implementation of the ARK program (Ministries VROM, V&W, LNV, and EZ) as well as the umbrella organizations representing the Dutch decentralized governments. In the ARK program, all sectors affected by (potential) climate change impacts were considered in the strategy that identified safety, climate, biodiversity, and economy as the main themes for adaptation. Focusing on spatial adaptation, NAS referred to non-spatial measures -e.g., public health -being considered in other policy processes. Furthermore, large research budgets were made available by governments and public organizations for regional and local vulnerability and adaptation research projects [18] . The actions mentioned were planned to materialize in the form of a national adaptation agenda, but this was never delivered.
Parallel to the ARK program process, an advisory committee was established to advise on sustainable coastal development (the 'Sustainable Coastal Development' commission, which is generally known as the Delta Commission). It advised on the realization of a Delta Act and a Delta Commissioner who should be made responsible for a Delta program, which should make the country 'climate proof.' The Delta Commissioner commenced work in 2010, and the Delta Act was enacted in 2012. The ARK program was terminated in 2010, and its goals were adopted by the Delta Program. However, the broad approach that was applied in NAS was reframed in the Delta Program to water safety and freshwater supply, a reduction in terms of topics and actions vis-à-vis climate change adaptation.
The termination of the ARK program meant a break in the trend of Dutch climate change adaptation policy. When NAS disappeared, it was not succeeded by a similar program. As a consequence the Netherlands was left without a national, overarching climate change adaptation program with concrete measures for all sectors for which adaptation to climate change is basically required. The Delta Program is a national program, but focuses primarily on water safety and freshwater supply and climateresilient urban development -it does not consider all sectors that are vulnerable to climate change, including public health [71] . Therefore, the Dutch Court of Audit concluded in its report on the national policy on climate change adaptation that "successive governments in recent years have taken steps to adapt to the changing climate, but the current policy is fragmented and does not cover all areas that are vulnerable to climate change. Therefore, a risk exists that the country is insufficiently prepared for the consequences of climate change" (present authors' own translation) [71] .
Through its general association, the local level has been drawn into national policy on adaptation as one of the partners to the NAS trajectory. In addition, a national-local agreement was effective from 2007 to 2011 in which the local government committed to national ambitions on climate change policy, which was mostly concerned with climate change mitigation efforts, but also included a few climate change adaptation goals. Currently, the Delta Program is seen as the most important national program on climate change adaptation. One of its sub-programs, 'New Construction and Restructuring, ' aims at enhancing the level of local climate change adaptation. Under this program, a manifesto is being prepared that explains how to implement strategies for creating 'climate-proof' cities.
In addition to this, some pioneering cities have been developing their own initiatives, striving to become 'climate change proof' in the coming decades. An example is the country's fifth largest city, Eindhoven, which is striving to become 'climate change proof' by restoring its old network of creeks. However, compared to large cities like Eindhoven, small-and medium-sized towns are less active when it comes to the adoption of climate change adaptation policies. Here it is suggested that a lack of capacity in terms of (financial) means and staff members prevents local governments from adopting adaptation programs more broadly [72] . Furthermore, implementation of climate change adaptation policies at the local level is hampered by institutional inertia. Climate change adaptation problems like flooding and urban heat stress are 're-framed' to problems in established policy domains in which public officers feel they are knowledgeable and experienced. Therefore, it comes as little surprise that 're-framing' of new policy issues like climate change adaptation actions (and problems) towards established 'policy silos' forms a substantial barrier to implementation of climate change adaptation policy at the local level [73] . And like its climate change policy counterpart 'mitigation, ' local governments cannot prepare for the challenge of climate change alone and are dependent on the willingness of local -private sector -partners to coordinate operational climate change adaptation actions [74] .
Developments in local climate change adaptation policies
Most of the local climate change adaptation action plans focus on perceived weather variability, which is typically narrowed down to increasing precipitation. Broader or more abstract projections of future weather and climate conditions are rarely taken into account. Municipalities' attention to increased precipitation and related flooding risk is not very surprising since municipalities are responsible for rain and sewage water management, which includes managing flooding rivers in their territory. An overview of operational climate change adaptation actions that local governments can implement is presented in the following list.
An overview of climate change adaptation policy measures applied by Dutch municipalities [75] is as follows:
(a) Water challenge 1. Aboveground drainage (e.g., open gutters, ditches) 2. Buffering and infiltration (e.g., porous paving, green roofs, water squares) 3. Decentralized treatment (e.g., helophyte filters) 4. Use of 'other' water (e.g., using precipitation in homes, use of groundwater) 5. Flood risk management (e.g., floating or amphibious buildings, raised constructions, temporary flood protection) 6. Desiccation (e.g., reduced paved surfaces, disconnection and seasonal retention, temporary rainwater buffers, deep water retention) (b)Heat challenge (e.g., green roofs, shade provided by vegetation, green squares) (c) Urban agriculture (e.g., community gardens, 'public' grounds) (d)Air quality (e.g., urban ventilation, minimizing the amount of paved surface)
Indeed, most actions mentioned are those related to water challenges. Dutch municipalities pay much less attention to other risks related to climate change. For instance, only a few front-runner cities are taking action to address urban heat stress, and they have encountered considerable problems in stimulating the adoption of urban heat stress mitigation measures in local practice [73] . In summary, attention to climate change adaptation in Dutch municipalities generally comes down to anticipating current and projected shifts in precipitation patterns, which is now standard local water policy [16] .
Climate change adaptation further seems to become 'absorbed' in local climate change programs, where it is increasingly seen as an expansion of existing climate change mitigation strategies. Furthermore, climate change adaptation plans can be characterized as monosectoral rather than cross-sectoral. This observation is also valid when one looks at traditional policy domains capturing and 're-framing' measures to mitigate urban heat stress problems. Currently, heat stress hardly seems to be perceived as an urgent problem, mainly because there is no clear 'problem owner' [73] . It seems as if like the current generation of adaptation strategies does not consider the necessary cross-linkages in order to create efficiency and deploy the joint potential of knowledge, expertise, and skills to cope with climate change. In common with Runhaar et al. [73] and Uittenbroek et al. [74] , we judge that there is an absence of efforts to enhance policy integration and mainstreaming of measures to adapt to climate change.
Current capacity
Dutch municipalities depend quite heavily on central government funding. However, the Dutch adaptation strategy described above argued that an appropriate setting should be created at the local level by encouraging social learning, self-organization, and mobilization within the given legislative, financial, and technological frameworks [18] . The majority of local governments are, however, barely responsive. Even in cities located in flood-prone areas, policymakers adopt a 'wait and see' stance, waiting until earmarked, central governmentinitiated schemes allow them financially to implement local climate adaptation policy actions. Strikingly, indepth case study research has shown that even municipalities at increased risk of climate change-induced flooding did not turn out to be of much importance in formulating local climate change adaptation policies [16] . Therefore, local financial leeway to take up voluntary tasks, such as climate change policy actions in a broad sense, can be characterized as limited. In response to the EU Green Paper on climate change adaptation, the Association of Dutch Municipalities stated that 'the regional and local governments are seen as the level where much should be done on adaptation, while they do not or rarely receive additional funding to really tackle the problems' [4, 76] .
To some extent, related to this, central government is generally seen by the local level as 'owning' the problems that are 'produced' by climate change. Hence, central government is expected to prioritize climate change adaptation as a general policy issue and then coordinate and facilitate the local implementation process. While climate change mitigation was promoted in the 1990s and the 2000s through funding schemes, this is not the case for climate change adaptation. As a result, adaptation policies are rarely coordinated locally, nor are there any strong incentives to develop more coherent local climate change adaptation programs [72] . Nonetheless, it has been observed more recently that increasing climate change adaptation activity is being witnessed in cities (in common with other Western countries) [77] . However, there are only a few pioneers in the Netherlands, but they do have the intention to disseminate their best practices. In this they have not yet succeeded, as they have not reached a responsive audience; the vast majority of medium-sized municipalities show little advance in formulating local adaptation strategies. This may be related to a variety of factors: poor problem recognition, a lack of political priority due to the presence of (traditional policy domain) problems that are considered more urgent, expectations that flood risk will be lower than expected or not occur at all, and a lack of incentives in terms of regulations and economic incentives [73] . Most actions related to climate change adaptation by local governments still concentrate around the water domain (flooding risk), with much less local institutional capacity to deal with other climate change adaptation domains. Moreover, climate change synergy measures like constructing 'green roofs' and other 'no-regret options' will likely only be adopted when they not only serve climate change adaptation purposes but integrate them into (other) established policy domains and deliver broader societal benefits [20, 74] .
What lies ahead?
In 2012, the General Audit Office concluded that there is limited consistency in Dutch climate change adaptation policy at the national level. In response to this, the responsible Secretary of State explained that a 'Climate Change Roadmap' is now being prepared in which a broad, coherent vision of both climate change mitigation and adaptation is envisioned [78] . This offers the possibility to reach a cross-sectoral approach to adaptation in which not only water but also disaster management, public health, and the environment are integrated. This is even more likely as the now dominant adaptation program -the Delta Program -will end in 2014. This will probably give room to a different approach to adaptation. Perhaps then too other sectors that will be also affected by climate change can be addressed, as well as the interfaces between the affected sectors. Shifts can also be observed at a local level. The idea of the 'climate active city' is now spreading. This calls for more attention to adaptation in conjunction with mitigation. Table 2 presents the main results from the comparative analysis on the adoption and implementation of climate change policies by Dutch local governments.
Discussion
Our conclusion with regard to the uptake of climate change mitigation and adaptation policies and the linkage between these two pathways is that climate change mitigation -in particular due to its framing towards energy saving and renewable energy -is considered a very popular topic that appeals to citizens and local government public officials, and a substantial number of their civil servants (but certainly not all of them). The uptake of mitigation policies at the local level since the late 1990s has shown a steadily increasing trend, although it has been declining of late (following the 2011 termination of the SLOK scheme). Multilevel policy (vertical) support schemes were instrumental to this effort. In large part due to these schemes, the 2000 to 2010 decade can be characterized as a relatively top-down policy affair. Although local capacity for climate change mitigation policy actions has increased substantially in this period, little is known about actual goal attainment. However, it is difficult to argue that this also holds for the engagement of local stakeholders and their compliance with local government action plans. After 2010, local citizens started to take matters more into their own hands, wanting to create their own 'low carbon, ' 'climate neutral, ' or 'energy neutral' communities, with a desire for little government interference. At the same time, municipalities are confronted with decreased budgetary support from central government and the termination of the large-scale multilevel policy support schemes from the decade 2001 to 2011. The future outlook is that local governments are retreating towards a supportive role vis-à-vis public service delivery in general and climate change mitigation policy in particular. Some frontrunner local governments are already running pilot projects to get used to this new role. The climate change adaptation pathway is subject to reductionist framing towards an anticipation of severe precipitation and is institutionally embedded in water policy. Other seriously harmful issues, urban heat stress in particular, are barely addressed by local governments. Although there is some awareness of the scope and magnitude of risks related to climate change, it appears that the issue is not considered very urgent. This is indicated by the low degree of local capacity that has been created. Whereas climate change mitigation policy from the beginning had national priority and was followed up with additional financial support, this was not the case for climate adaptation policy. It seems that adaptation is framed to be just an 'add on' to climate change mitigation policy. As in other countries, the focus of local climate policy is mitigation, with a sectoral focus on the built environment and the transport sector [20] . Adaptation remains a neglected issue.
Next, we were interested in identifying drivers for the uptake of climate change mitigation and adaptation strategies by local governments in the Netherlands. The main factor is vertical policy-oriented support schemes, induced by national government, as shown in the climate change mitigation policy domain case. As observed in the empirical sections (of the two case studies), Dutch national government exercises a great degree of control by running vertical policy support schemes. Except for a few large cities that were pioneers in environmental policy well before the implementation of the vertical climate policy schemes, municipalities were to a large extent persuaded by central government. They were made aware of climate change policy action program alternatives, they were enabled to use central governmentdesigned local climate policy blueprints and 'models, ' and they were given a financial incentive to design and implement those policies. In the Netherlands, the BANS and SLOK schemes exerted a great positive influence on the uptake of local climate change mitigation policies. Arguably, the absence of such schemes has led to a lower uptake of adaptation policies at the local level. As studies in other countries have shown [27, 79] , central government-induced policy support schemes are vital to the vertical integration of climate policy. For the climate change mitigation line, the 2011 termination of the SLOK policy support scheme led to a discontinuance of progressive local climate change policy making, showing local governments that relying too much on central government support is not without risks due to increased dependence.
The climate change mitigation case provided evidence for claims addressing the positive influence of municipal size and factors related to the urgency of capacity building (availability of knowledge, degree of professionalization, experience held by civil servants, and participation in 'pro-climate change'-oriented municipal networks [21, 24, 27] ). Presence of a highly motivated, influential, hardworking, 'pro-climate change'-oriented municipal officer Presence of a (pro-active) Green-Leftist public official Size of municipal organization [15] Membership of (international) 'pro-climate change' NGO [15] What lies ahead (future prospects)?
Local CC mitigation policy plans and 'local capacity' have been established. The central government support schemes were terminated (in 2005 and later in 2011), though. In the near future, local governments will likely have a supporting role and facilitate the increasing number of civil society and business initiatives towards adoption of local sustainable energy (efficient) systems and hence reduce local GHG emissions A 'Climate Change Roadmap' is being prepared, which includes a more coordinated vision and activities with the climate change mitigation domain. There will likely be more attention to cities broadening climate change strategies from 'mitigation only' to 'mitigation + adaptation'. This will be a challenge to most municipalities CC, climate change; NAS, National Adaptation Strategy.
Furthermore, there seems to be evidence to support the 'committed individual' claim [21, 29] . However, we do not consider this 'hard evidence' since further quantitative analysis is needed to test these claims more thoroughly.
We did not find any evidence of influence by the contextual factors 'climate risk' and 'climate stress' [28] . Strikingly, climate risk led to the formulation and implementation of hardly any climate change adaptation actions by local governments. For the contextual factor 'civic capacity, ' evidence was found that it actually takes 'ownership' of the climate change action plan away from local governments as citizens tend to take matters into their own hands (especially after 2011, when the SLOK scheme was abolished). So civic capacity seems to matter, but in a rather surprising way. Finally -and hardly surprisinglythere is some evidence that climate change policies are framed as 'need-based' issues [30] , in particular framed as a means to lower energy consumption costs (for both municipalities themselves and local residents, especially the poor), in the case of climate change mitigation policy.
This paper started with the outset of the adaptationmitigation dichotomy debate [17, 18] . From the ways the two cases have evolved, we draw the following lessons. First, indeed, Dutch local climate change policy has been dominated by the climate change mitigation frame. This has to do with awareness, institutional inertia, and the association local communities have with climate change as an 'energy' issue. Moreover, in local climate change policy, there seem to be two discourses that have served to frame the adaptation and mitigation discourses: (a) the 'energy' discourse, shared with local civil society and energy policy domain stakeholders (climate change mitigation), and (b) the 'water' discourse, shared with water sector stakeholders. Since most municipal activities, however, draw upon local communities, and thus civil society, and their environment (the 'built environment'), it is not surprising that local governments overemphasize mitigation over adaptation, and 'energy' over 'water.' This also has to do with formal competences municipalities have, which are strongly rooted in established policy domains and tend to support the mitigation frame. Hence, besides central government-induced vertical policy integration policies, it is the system of formal rules and institutions that seem to 'lock in' local governments' climate change policy actions into a 'mitigation' paradigm that tends to neglect the other side of climate change: adaptation. Even climate adaptation issues that are more favorably sited in traditional municipal institutional regimes, like urban heat stress, attract surprisingly little attention from municipal officers. We argue that without significant support policies, and institutional 're-framing' of the meaning of local climate change, little change can be expected in the future from the perspective of a local government's taking action in the domain of climate change adaptation policy.
Conclusions
The central research question in this paper is: What lessons can be drawn from comparing adoption and implementation of local climate change mitigation policies with local climate change adaptation policies in the Netherlands? Our analysis shows that most Dutch municipalities have local climate change policies that address mostly mitigation. Attention to adaptation by local governments is still rather weak, which is strange for a country that is highly flood prone and increasingly vulnerable to the risk of urban heat stress. Five years after Biesbroek et al. [17] mentioned the adaptation-mitigation dichotomy, we note a still sizable difference between the adoption of the two policies by local governments. We believe that the difference in adoption rates between the two is mostly due to the use of central government-led policy support schemes aimed at vertical policy integration of climate change mitigation policies. Furthermore, mitigation is typically framed as an 'energy' issue whereas adaptation is (incorrectly) framed as only a 'water' issue. This has had far-reaching institutional consequences. Climate change adaptation was never really prioritized nor supported with properly financed policy support schemes to build capacity among local governments. In the realm of local climate change policies, adaptation is still considered an 'add on' to climate change mitigation policy. When looking at local policy implementation and the actual engagement of local stakeholders, however, both the adaptation and mitigation policies seem to suffer from institutional inertia in Dutch local policy practice, as local action is often only possible if concrete measures fit established policies, in particular in regard to permit granting (e.g., building permits). Furthermore, compliance by local stakeholders with local government climate change policy strategies remains troublesome. For mitigation, it is local stakeholders who seem to be enthusiastic to develop their own autonomous (sustainable energy) initiatives, and expect local government to become less dominant and to take a more passive, but supportive, stance. One might wonder whether such a role for local governments would be desirable in light of increasing extreme weather events and increasing attention to climate change adaptation. Should this be left to the market, considering that local governments in the Netherlands have shown themselves to be hardly bothered by it? Endnotes a ICLEI membership gives access to information, tools, and assistance for local governments to develop and implement climate mitigation policies.
b In 2011, the already comprehensive organization of Dutch climate change mitigation policy went into organizational transition as the former Ministry of HSPE was split up and its former directorates general were integrated in the Ministry of Infrastructure and the Environment (IE) and the Ministry of Internal Affairs and Kingdom Affairs (IAKA). Agencies responsible for the implementation of climate change policy remained part of the Ministry of the Economic Affairs. This dispersion of responsibilities created further complexity in the organization of national climate change mitigation policy.
